Effects of oxygen-induced lung damage on megakaryocytopoiesis and platelet homeostasis in a rat model.
The association between lung injury and thrombocytopenia was investigated by comparing the megakaryocyte and platelet counts, and platelet activation using P-selectin as a marker, between the prepulmonary (right atrial) and postpulmonary (left atrial) blood in adult and neonatal (preterm and term) rats with and without hyperoxic lung injury. In the healthy controls, the postpulmonary blood had lower megakaryocyte count (prepulmonary versus postpulmonary: Preterm: 8.7[0.6] versus 3.9[0.3] per ml, p < 0.001; Term: 8.7[1.1] versus 2.6[0.4] per ml, p < 0.001; Adult: median [interquartile ranges]: 2.5[1.0, 5.0] versus 1.0[0, 3.0] per ml, p < 0.001), higher platelet count (prepulmonary versus postpulmonary: Preterm: 491.2[11.1] x 10(9)/L versus 595.1[10.2] x 10(9)/L, p < 0.001; Term: 472.5[19.9] x 10(9)/L versus 579.3[26.2] x 10(9)/L, p < 0.001; Adult: 513.9[31.5] x 10(9)/L versus 664.7[28.8] x 10(9)/L, p < 0.001), but similar P-selectin expression. In contrast, the lung-damaged animals did not show any such differences in either megakaryocyte or platelet count, but P-selectin expression was greater in the postpulmonary blood (prepulmonary versus postpulmonary: Preterm: 38.7[3.9] versus 56.4[4.9]% platelets, p = 0.02; Term: 40.9[2.0] versus 54.0[4.2]% platelets, p = 0.002; Adults: 30.0[3.6] versus 49.1[4.7]% platelets, p = 0.003). Peripheral platelet and intra-pulmonary megakaryocyte counts in the lung-damaged rats were significantly lower than those in their respective controls. Intra-pulmonary thrombi or platelet aggregation were detected in the lung-damaged rats but not in the controls. These findings showed that hyperoxic lung damage reduced circulating platelets through (1) failure of the lungs to retain and fragment megakaryocytes to release platelets, and (2) platelet activation leading to platelet aggregation, thrombi formation and platelet consumption. The magnitude of platelet reduction was physiologically significant, as demonstrated by higher counts of megakaryocyte colony forming units in the bone marrow culture of the animals in the hyperoxia group when compared with the controls.